Abstract The incidence of suicide in Japan has increased markedly
Introduction
The population of Japan is characterized by the greatest longevity in the world; according to the World Health Report 2003 [1] , life expectancy was the highest in Japan (75.0 years), followed San Marino (73.4 years), Sweden (73.3 years), Monaco (72.9 years), and Iceland (72.8 years). However, the suicide rate in Japan also ranked high (24.2 per 100,000), placing it ninth in the world [2, 3] . Within the total Japanese population, malignant neoplasms (258.3 per 100,000 in 2005), heart diseases (138.0), and cerebrovascular diseases (107.1) represent the major causes of death [4] . However, suicide has emerged as the leading cause of death among men aged 20-44 years and women aged 15-34 years in Japan [4, 5] .
In Japan, the incidence of suicide rose dramatically, from 20,100 (17.2 per 100,000) to 30,600 (24.2 per 100,000) between 1995 and 2005 [3] . The number of suicides per year has increased in all age categories over the last 10 years, and the increase was particularly remarkable among those in their 40s to 60s. The most frequently used methods of suicide were suffocation/hanging (60.9% for men and 53.8% for women), followed by poisoning (9.3% for men and 10.1% for women), gas inhalation (9.6% for men and 6.9% for women), and jumping (7.6% for men and 9.3% for women) [6] . The primary problems precipitating suicide were, in order, health-related, financial, and familyrelated issues [6] .
Some studies have indicated that the dramatic increase in suicide is closely related to the Japanese economic depression that occurred during the same decade [7] . Many employees were forced to work harder due to continuing business restructuring; numerous cases of suicide have been officially acknowledged as related to depression deriving from overwork over the past 10 years. The annual number of suicides has been reported to be closely correlated with the unemployment rate in Japan [4] (Fig. 1) . Regionally, the average suicide rates (per 100,000) range from 15.7 (in Kanagawa Prefecture) to 29.4 (in Akita Prefecture) among the 47 prefectures in Japan. The suicide rate seems to be greatly influenced not only by socioeconomic factors but also by meteorological factors (e.g., cold weather, insufficient sunshine, and snowfall) [8] (Table 1) .
The recent issues surrounding suicide in Japan underpinned the symposium Approach to the Prevention of Suicide in Clinical and Occupational Medicine at the 78th Conference of the Japanese Society of Hygiene on 30 March 2008. Several important findings and proposals were presented at this symposium [9] , including using the Employee Assistance Program to prevent suicide in the workplace (Nakao) , screening for depression in the workplace using self-perceived symptoms (Takeuchi), analyzing gender differences in self-perceived symptoms relating to suicidal ideation in outpatients visiting a psychosomatic medicine clinic (Yoshimasu) , and assessing suicide awareness and prevention education among adolescents (Nakano). The panel discussion at the symposium produced a consensus of opinions regarding the primary importance of health care professionals routinely assessing suicidal ideation using simple and standardized methods. Data indicating that a significant proportion of those who commit suicide make contact with health service providers with regard to mind/body complaints during the period shortly preceding death [10] underscores the importance of this approach. Therefore, in this review, we focused on self-reports of symptoms as possibly crucial in the identification of individuals at high risk for suicide, and we propose a suicide prevention strategy for application in the daily practices of clinical and occupational medicine.
Depression in Japan
Depression clearly plays an important role in the epidemiology of suicide, and more than 60% of individuals who committed suicide were identified as being depressed [11] . Identification of individuals at high risk for depression should contribute to a reduction in the number of suicide attempts. Although the incidence of depression has been increasing rapidly in Western countries, the number of people diagnosed with depression in Japan increased from 100,000 (83.1 per 100,000) to 430,000 (340.0 per 100,000) between 1984 and 1998 [11] . These data on suicide in Japan may be related to the increased tendency of physicians to diagnose depression using a standard method, such as the Diagnostic and Statistical Manual of Mental Disorders (DSM) [12] , or to the decreased resistance of those suffering from mind/body distress to visiting psychiatrists. Although depression is generally more common in women than in men [13] , the most dramatic increase in rates of depression occurred among middle-aged males (40-60 years old), and a similar trend was observed in Japan 
1998 Fig. 1 Relationship between suicide rate and unemployment rate in Japan among those who committed suicide [7] . Analysis of the relationship between six categories of occupational status and suicide revealed that suicide rates were highest among the unemployed and employee groups [6] . Therefore, strategies designed to identify potentially depressed individuals, in the service of suicide prevention in Japan, may target employees or the unemployed who are also middleaged [14] .
Suicide in the workplace
The US National Institute for Occupational Safety and Health (NIOSH) [15] used data derived from epidemiological studies to identify the following occupational roles as being associated with the greatest risk of suicide: actors, automobile mechanics, chemical workers, chemists, dentists, electric utility workers, farmers, forestry workers, highway maintenance workers, military personnel, nurses, pharmaceutical industry workers, physicians, police officers, social workers, tobacco industry workers, and veterinarians. Within these occupations, the high suicide risk remains for health care workers (odds ratios: 5.43 for dentists, 2.31 for doctors, 1.58 for nurses, and 1.52 for social workers), even after controlling for the effects of age, gender, marital status, and race [16] . According to the recent occupational data in Japan [6] , the suicide rate in a group of doctors (32.3 per 100,000) was certainly higher than the rates of other independent workers, such as farmers, forestry workers, fishermen (25.7 per 100,000), and workers in bars and restaurants (10.3 per 100,000), but it was not so outstanding when compared with a Japanese general population. It has been suggested that health care workers can use their knowledge of anatomy and toxicology as well as their access to drugs in suicide attempts, thus resulting in an increased likelihood that impulsive attempts will be lethal in Western countries [17] ; however, this finding has not been confirmed in Japan. Instead, elevated rates of suicide within particular occupational groups may result from complex interactions among work-related (e.g., work stress and access to potentially lethal materials) and other risk factors (e.g., socioeconomic status and psychiatric morbidity) [15] [16] [17] . According to the 2004 Japanese national survey of health [4] , 49% of individuals aged 12 years or older reported experiencing stress in their daily lives. In this survey, the subjects answered yes if they perceived stress in any of 28 domains, including relationships with coworkers, family members, or neighbors, as well as in regard to living, social, financial, and health conditions. A higher percentage of women (53%) than men (45%) reported stress. Indeed, more recent data show that the percentages of both men and women reporting stress have increased in Japan [4] . Work-related problems were identified as the most frequent stressors, followed by health-related issues and then financial problems [4] . Long working hours, fears of job loss, and pressures to compete and succeed can carry serious consequences for the psychological health of workers. A survey performed in 2004 [4] indicated that 47% of Japanese workers showed some abnormalities on regular medical examinations; moreover, the number of workers complaining of mental rather than physical fatigue has been increasing. Perceived work stress is influenced by the match between the abilities of a worker and the environment in which they are employed, including job demands, individual control of job-related factors, and social support from colleagues and supervisors (i.e., the demand-control model) [18] . The working environment is also influenced by the degree to which a gap exists between the goals and aspirations held by workers and the rewards available in the work environment (i.e., the effort-reward model) [19] . According to a British longitudinal study among civil servants [20] , psychological morbidity was predicted by high job demands, low decision authority, poor social support at work, and effort-reward imbalance. In general, stressful work environments can present risk factors for mental health disorders and suicidal behavior.
Suicide rates among the unemployed in various populations are not consistently associated with socioeconomic status [15] . This finding is derived in part from the difficulty of establishing social class distinctions among those who are unemployed, as complete data for income, occupation, and education are often unavailable. However, recent studies have suggested an inverse relationship between suicide rate and socioeconomic status [15] . The expected increase in suicide rate as a function of increasing age is particularly pronounced among workers in occupations with low socioeconomic status [21] . These findings are consistent with most studies in which an inverse correlation between socioeconomic status and suicide rates has emerged.
Current status of the literature
A MEDLINE search was performed to locate relevant studies of suicide in Japan published between 1966 and March 2008. Two medical subject headings (MeSH) were used: suicide and Japan. The headings were combined using the Boolean operator AND. The search identified a total of 352 articles; 285 of these were written in English, including 26 letters, eight reviews, six clinical trials, three editorials, and one meta-analysis. In a community survey [22] , 12% of elderly people were reported to have experienced thoughts of death or suicide, and 3% had experienced such thoughts persistently for more than 2 weeks. Among elderly people with such thoughts, 23% had consulted physicians and 20% had asked family members for help [22] . The relative risk for suicide associated with depression was 9.95 according to a 6-year cohort study among 5,352 Japanese male workers aged 40-54 years [23] . Several studies [24, 25] indicated that socioeconomic factors affect the suicide mortality rate in Japan; low income and conditions created by economic depression emerged as major factors. Recent studies have shown that a suicide prevention campaign has been effective in reducing the number of suicides in various areas in Japan, including Akita Prefecture in the Tohoku region [26, 27] .
Community-based intervention for suicide prevention
Akita Prefecture has had the highest suicide rate among the 47 prefectures in Japan since 1997. To tackle this problem, systematic intervention for suicide prevention has been conducted with a clear focus on community-based health promotion in this and other prefectures in the Tohoku region. For example, a community-based intervention was conducted in Akita Prefecture between 2001 and 2004 [27] . This was a nonrandomized control trial based on a quasiexperimental design, consisting of 43,963 residents in six towns as the intervention group and 297,071 residents in the other towns located in Akita Prefecture as the control group [27] . The intervention program was as follows: (1) implementation of a resident-based survey on mental health, (2) specialist training on suicide prevention for public health and welfare staff, (3) residents' cooperation in performing basic resident surveys, planning independent meetings for mental health lectures, and raising awareness of theatrical performances, (4) distribution of list of counseling centers for residents with worries or concerns, and (5) establishment of a community network among senior citizens to eliminate the sense of psychological isolation by elderly people. As a result, the suicide rate in the intervention towns decreased from 70.8 per 100,000 before intervention (in 1999) to 34.1 per 100,000 after intervention (in 2004), although the figures in the control group were 47.8 before intervention and 49.1 after intervention. The importance of community-based intervention for suicide prevention has become recognized in Japan, and now many prefectures have planned their own public health approach for suicide prevention [28] .
Symptoms related to suicidal ideation
In a clinical study by Nakao et al. [29] , 863 outpatients (306 men, 557 women, mean age 34 years) attending a psychosomatic clinic were studied to examine associations among suicidal ideation, somatic symptoms, and mood states. All patients were diagnosed using the multiaxial assessment model of the DSM, Third Edition, Revised (DSM-III-R), and the Fourth Edition (DSM-IV). Subjects completed the Cornell Medical Index Questionnaire to assess suicidal ideation and somatic symptoms. Mood states were rated using the Profile of Mood States (POMS). In this population, 266 patients (31%) reported suicidal ideation. As reported in the DSM-III-R and DSM-IV, those with personality disorders, higher psychosocial stress, and lower psychosocial functioning tended toward suicidal ideation (P \ 0.01). Multiple regression analysis demonstrated that the total number of somatic symptoms and the POMS depression scale predicted suicidal ideation (P \ 0.05). It was concluded that evaluations of somatic symptoms and depressed mood states are important in assessing suicidal ideation within a Japanese clinical population suffering from mind/body distress.
The close relationship between suicidal ideation and psychosocial factors was confirmed in a clinical study conducted by Yoshimasu et al. in a population consisting of 199 new outpatients (66 men and 133 women) diagnosed with major depression [30] . Suicidal ideation and psychiatric symptoms were assessed with psychological tests using questionnaire formats. In univariate analysis, several psychosocial factors (self-reproach, derealization, depressive moods, depersonalization, and anxiety) were significantly associated with suicidal ideation among both men and women. However, multivariate analysis using the stepwise method of multiple logistic regression analysis identified gender differences (Table 2) . Low social/family support and depersonalization were significantly associated with suicidal ideation in men, whereas derealization, depressive mood, and anxiety state were significantly associated with suicidal ideation in women.
The existence of gender differences in regard to the psychological factors related to suicidal ideation in depressed Japanese patients represents an important finding. In general, women are more likely to report suicidal ideation This table was constructed by reanalyzing data from a previous study by Yoshimasu et al. [30] than men [30, 31] , but the inverse findings have also been reported with regard to gender differences in completed suicide vs. suicidal ideation [32, 33] . Women reporting suicidal ideation may be more likely to be identified and treated at earlier stages of suicidal behavior compared with men. It is also possible that men may be more reluctant than women to acknowledge feelings, including those involved in suicidal ideation, and that women may be more likely to visit or be referred to psychological specialists [34] . In a study by Nakao et al. [34] , psychological distress among female outpatients attending a US psychosomatic medicine clinic deviated less from female population norms than male patients deviated from male population norms, as assessed by the symptom checklist 90R [35] . Future research should focus on the gender differences in suicidal ideation, suicide attempts, and deaths by suicide in clinical as well as general populations.
Self-reported symptoms related to depression
Evaluations of depression should include assessment of self-reported symptoms. A recent study by Takeuchi et al. [36] indicated that including one or two questions related to depression in annual medical checkups can represent an effective method for identifying major depression in Japanese workers. Items used for screening purposes would not focus on psychological discomfort alone; rather, inquiries into common somatic symptoms can also be useful. In a study by Nakao et al. [37] , 1,443 Japanese employees (991 men and 452 women, mean age 34 years) were interviewed at annual health checkups, and 42 (2.9%) were diagnosed with major depression according to DSM-IV criteria. Congruent with previous studies [38, 39] , and with Western studies among primary care patients [40, 41] , the following 12 common major somatic symptoms were assessed: fatigue, headache, insomnia, back pain, abdominal pain, joint or limb pain, dizziness, chest pain, constipation, palpitation, nausea, and shortness of breath. Respondents were considered positive for somatic symptoms when these symptoms occurred at least once per week. In a previous study [37] , 665 men reporting none of these somatic symptoms were also free from major depression (Table 3) . Among the 237 women without somatic symptoms, only one was diagnosed with major depression. The prevalence of major depression was positively associated (P \ 0.001) with the total number of somatic symptoms in both genders; the areas under the receiver-operator characteristic (ROC) curves were 0.92 in men and 0.81 in women (Fig. 2) , indicating the sensitivity and specificity of the total number of somatic symptoms with respect to identifying major depression. Five percent of the total sample reported experienced suicidal ideation, but none of these subjects reported somatic symptoms. Although this study used a cross-cultural design, a cohort study conducted at 2 years [42] and at 20 years [43] indicated that somatic symptoms can significantly predict future depression. Our use of self-reported data was supported by several previous studies [44] [45] [46] . The diagnosis of depression remains a difficult task, even for psychiatrists and psychological specialists, due to the complexity of the issues involved and the time required for the interview. Although reliable questionnaires [e.g., POMS, the Self-rating Depression Scale (SDS), and Center for Epidemiologic Studies-Depression (CES-D)], have been developed for use in clinical screening (Table 4) , these are burdensome due to the sheer number of questions they contain. Researchers in the USA have reported that two items (''depressed mood'' and ''anhedonia'') in the Primary Care Evaluation of Mental Disorders Questionnaire (PRIME-MD) showed 96% sensitivity and 57% specificity for detecting major depression [44] . European researchers reported that two items (''not cheerful'' and ''not active'') in the World Health Organization (WHO)-5 Wellbeing Index were sufficient for screening for depression [45] . Thus, we suggest using one or two items addressing self-perceived symptoms as a screening tool for depression during medical checkups among both men and women (Fig. 3) .
Suicide prevention strategy in Japan
In 2000, the Japanese government declared its intention to reduce the annual number of suicides to 22,000 by 2010 [47] ; in 2002, the national committee reported on possible strategies to prevent suicide [11] , emphasizing the importance of preintervention (assessment of factors affecting suicide), intervention (identification of persons at high risk in order to prevent suicide), and postintervention (social support for bereaved families and friends). On the basis of these ideas [11] , two manuals for the management of depression were published for health care professionals [48] and public servants [49] . These manuals contained a screening test for depression and recommended that this test be administered at health checkups in the workplace and in local communities. However, this recommended screening method was based on the complete DSM-IV, text revision (DSM-IV-TR) criteria, including eight or nine items to assess depression. A program to identify depression within a national population requires a simpler approach. Achieving the national goal of reducing suicide to 22,000 cases per year within the next 2 years requires identification of target groups and the implementation of extensive interventions directed at individuals within such target groups who are at highest risk.
In Japan, the government health care policy recognizes mental health as a top priority [11] . In 2005, the Ministry of Health, Labour and Welfare organized the Strategic Research Group for the Management of Depression Related to Suicide [50] . The research group has planned to implement two types of intervention by 2010: one will assess the prevalence of suicide attempts in local communities and to develop a program for preventing suicide; the other will assess patients treated at emergency clinics following suicide attempts.
In June 2006, the fundamental law presenting the strategy for preventing suicide (Jisatsu Taisaku Kihonn Hou) was established. This Japanese law focuses on suicide prevention and supporting family members bereaved by suicide; it declares that national strategies are needed to increase awareness among the Japanese people of the problems related to suicide. 
Intervention plan
Suicide prevention in the workforce requires the early identification of those workers at risk. There is conclusive evidence that behavioral changes can represent precursors of suicide in workers with various risk factors (e.g., psychiatric morbidity, low social support, and history of suicide attempts). However, suicidal behaviors usually follow long intervals during which harbingers of potential suicide may be detected. For example, the Japanese Ministry of Health, Labour and Welfare [11] summarized ten signs that should alert employers to possible suicide risks: depressive symptoms (e.g., depressed mood, selfreproach, and decreased work efficiency); prolonged somatic discomfort of unknown origin; increased alcohol consumption; difficulty in maintaining safety and health; rapid transformation in the working environment (e.g., increase in job demands, catastrophic work results, and job loss); inability to develop social support in the workplace or family; experience of important loss; severe physical disorders; expression of suicidal ideation; and attempted suicide. Supervisors must pay daily attention to the mental health of workers (supervisory lines) to identify such warning signs. Attendance by supervisors at regular training sessions to learn about active listening and psychological factors represents a promising strategy in this regard. The Japanese government has urged all employers to implement four approaches to comprehensive mental health care: a focus on individuals, utilizing supervisory lines, enlisting company health care staff, and referring to medical resources outside the company [51] . Since 2000, employee assistance programs (EAPs) have attracted a great deal of attention in Japan as promising medical resources outside the workplace. Originally, EAPs were employer-sponsored systems developed to restore or improve the functioning of workers whose personal problems were affecting job performance [51] ; newer comprehensive EAPs engage in identification, assessment, monitoring, referral, short-term counseling, and follow-up activities with regard to the emotional, financial, legal, family, and substance-abuse concerns of employees. In this sense, comprehensive EAPs are new in Japan and primarily target the mental health care of employees. In a cohort study by Nakao et al. among 283 male Japanese employees at the same workplace who accessed EAP services [52] , total scores on the 17-item Hamilton Depression Scale decreased significantly after the 2-year study period (P \ 0.01); the changes in the scores on five items (i.e., suicidal thoughts, agitation, psychomotor retardation, guilt, and depressed mood) were significant. Specifically, 19 (86%) of the 22 workers with a positive response to the suicidal thoughts item (i.e., score C 1) at baseline reported no suicidal thoughts (i.e., score = 0) after the 2-year study period. No significant changes were observed in the control group. These data suggest that the introduction of an EAP may decrease the frequency of suicidal thoughts in a working population. Behavioral observations of unemployed individuals may provide a basis for classification of members of this group into three subsets [14, 53] : those pursuing either jobs or some activity (e.g., studying) in preparation for pursuing jobs; those spending their time at home without engaging in job-related activities; and those performing, or learning to perform, housekeeping in the absence of working outside the home [54] . Those classified into the first type of unemployment may be less likely to suffer from depression due to their active engagement in personal projects, suggesting that they may be excluded from the target population at high risk for depression. Some members of the second and third groups may be inactive due to symptoms of depression. As these individuals may be watching television or accessing the Internet, an antidepression campaign delivered via television and/or the Internet may represent an effective approach to address this subset of unemployed people. We recommend that communities and municipalities conduct advertising campaigns that enable those suffering from depression to identify their condition and that encourage them to consult psychological specialists if necessary.
Conclusions
A systematic reduction in the incidence of suicide in Japan will first require identification of those at high risk for depression, because most individuals who commit suicide are depressed. A simple screening method, such as that involving identification of physical discomfort, is required for implementation of depression screening on a national scale. This screening plan may result in overdiagnosis of depression. Indeed, the use of one or two questions with high sensitivity elicits only the core symptoms that are necessary but not sufficient for diagnosis. As a definitive diagnosis of depression requires a greater number of symptoms, a simple screening test may produce substantial numbers of false positives, i.e., individuals initially diagnosed as positive for depression but subsequently ruled out as suffering from this disorder. This screening plan, however, is proposed as a first and convenient test to identify depression. High sensitivity is far more important than low specificity in any effort to identify those suffering from depression, and marginal tests could improve specificity during subsequent screening processes [14] .
Fulfillment of the national goal within the remaining 2 years will require the identification of target groups and the implementation of extensive interventions for high-risk individuals within these groups (e.g., middle-aged men with depression). Campaigns to educate those with the highest vulnerability to suicide are also needed to promote recognition and treatment.
